Energy related metabolic alterations in diaphragm muscle resulting from acute methomyl toxicity.
Male Sprague-Dawley rats receiving an acute dose of methomyl (5 mg/Kg, sc) developed overt signs of toxicity within 2 min. The maximum severity, including muscle fasciculations and convulsions, was attained within 7-10 min and lasted for about 30 min. A very rapid recovery followed and by 90 min rats were free from obvious toxicity. During intoxication, the body temperature was significantly below normal. In diaphragm, when the activity of acetylcholinesterase (AChE) was markedly depressed (82%), the levels of high-energy phosphates, adenosine triphosphate (ATP) and phosphocreatine (PCr) were also significantly lowered (27% and 54%, respectively). Significant decreases in the levels of adenosine diphosphate (ADP, 19%), total adenine nucleotides (TAN, 27%), creatine (Cr, 27%), and total creatine compounds (TCrC, 29%) were noted at various intervals. The ratio of PCr/Cr was reduced by 53%. The adenylate energy charge [(ATP + 1/2 ADP)/(ATP + ADP + AMP)], an indicator of high-energy phosphate bond availability, remained unchanged throughout the time course. More than twofold elevation in the activity of Mg(2+)-facilitated creatine kinase (reverse Lohmann reaction) in diaphragm (CK-MM) and more than twofold increase in the levels of glucose in serum, were suggestive of greater synthesis of ATP. Higher activity of CK-MM was also noted in the serum. That high-energy phosphates were partially depleted suggested that the rate of ATP utilization was far greater than its synthesis. Methomyl intoxication also resulted in higher activity of LDH and its isoenzymes in muscle as a result of induced greater synthesis. Elevation of CK and LDH and their isoenzymes in the serum was probably a result of their leakage from the tissues due to loss of membrane permeability caused by significant depletion of ATP and PCr.